INTRODUCTION
In 1522 Copernicus testified before the Prussian diet regarding the principles of a sound currency. At the request of the king of Poland he put his observations into writing four years later. The key statement is: "Money usually depreciates when it becomes too abundant."
Regarding this first concise formulation of the quantity theory of money (QTM), the historian of economic thought Spiegel (1971) wrote:
Copernicus's tract was not published until the nineteenth century and may not have had much influence on the thought of his contemporaries. In any event, his discovery, whatever its range and effect may have been, is especially remarkable because chronologically it antedates the large-scale movement of precious metals from America to Europe. By the power of reasoning and by the ability to invent fruitful hypotheses, a great mind may discover relations that ordinary people can recognize only if driven by the stimulus of observation. (p. 88).
The fame of Copernicus rests of course on his advocacy of the heliocentric hypothesis, not his advocacy of the QTM. The subsequent fate of these two hypotheses could not have been more different. The heliocentric hypothesis was fiercely opposed by the Church. The trial of Galileo, who had to renounce the hypothesis in order to avoid being tortured by the Inquisition, became one of the defining episodes of European history. The opposition of the Church was ultimately defeated and no sane person would today deny that the earth turns around the sun.
As indicated in the above quotation, the QTM encountered indifference rather than opposition. Belief in its validity has varied in the course of the history of economics and no stable consensus has emerged.
With the rise of classical economics the QTM was incorporated as a 'veil' that determined the general level of prices, while leaving relative prices untouched. David Hume ([1742], 1987) wrote: "All augmentation [of gold and silver] has no other effect than to heighten the price of labour and commodities;" 1 Like the other assumptions of classical and later neoclassical economics, the QTM was taken to be self evident and not in need of empirical verification.
During the first half of the Twentieth Century the QTM was impacted in opposite directions by two developments, the first empirical, the second theoretical.
The German hyperinflation of 1923-4 drew attention to the QTM as an empirical phenomenon. This was a time also of the increased availability of economic statistics coupled with a rising interest in the use of quantitative methods. The first empirical tests of the QTM This instability of opinion calls for an explanation. One explanation is suggested by Dwyer and Hafer (1999) . They first give the following list of authors who have more recently found a close association between changes in the nominal quantity of money and the price level;
noting that the list could be extended: Lucas (1980) , Dwyer and Hafer (1988) , Barro (1993) , McCandless and Weber (1997) , Dwyer (1998) .
They continue:
Despite its long history and the substantial evidence, the predicted association between money and inflation remains disputed. One possible explanation for this seeming paradox is that the empirical relationship between money growth and inflation holds only over time periods that are so long that the relationship is uninformative for practitioners and policymakers, who are more concerned about inflation next month or next year. Some of the evidence above is based on average inflation rates and money growth rates over thirty years. If it takes a generation for the relationship between money growth and inflation to become apparent, perhaps it is not surprising that central bankers and practitioners put little weight on recent money growth.
The review of von Hagen (2004) comes to a similar, but more differentiated conclusion.
He divides the work on the QTM into three broad categories: The first category involves work that is strongly empirical, usually employing regression analysis to determine the relationship between money growth and inflation. Here the finding is that the relationship is very strong in the long run, with different authors defining the long run as covering from 5 to 30 years. Empirical investigations of the QTM have found that following an increase in the supply of money, the increases in expenditure and prices are fully realized only after several years. The universal belief among supporters of the QTM, including the present authors, has therefore been that causation runs from money to expenditure and prices. This conforms to our common experience that we tend to spend more if we have more money.
With these preliminaries out of the way, we turn our attention to the NK model. Our analysis will base primarily on the concise discussion of this model provided by Blanchard (2008) . He begins with a brief history of macroeconomics since the '70s. The New Classicals are described as reacting to the perceived errors of the Keynesians. Blanchard describes their research program as follows:
Three principles guided the research: Explicit micro foundations, defined as utility and profit maximization; general equilibrium; and the exploration of how far one could go with no or few imperfections.
For the New Keynesian this went much too far:
The new-Keynesians embraced reform, not revolution. United in the belief that the previous vision of macroeconomics was basically right, they accepted the need for better foundatiolls for the various imperfections underlying that approach. The research program became one of examining, theoretically and empirically, the nature and the reality of various imperfections, from nominal rigidities, to efficiency wages, to credit market constraints. Models were partial equilibrium, or included a trivial general equilibrium closure: It seemed too soon to embody each one in a common general equilibrium structure.
Blanchard describes how the NK model evolved into the current macroeconomic consensus:
These joint beliefs are often presented in the form of three broad relations (I shall concentrate on a specific, more tightly specified, version, the so The model is simple, analytically convenient, and has largely replaced the IS-LM model as the basic model of fluctuations in graduate courses (although not yet in undergraduate textbooks). Like the IS-LM model, it reduces a complex reality to a few simple equations. Unlike the IS-LM model, it is formally rather than informally derived from optimization by firms and consumers. This has benefits and costs.
The benefits are the ability to study not only activity, but also welfare, and thus to derive optimal policy based on the correct (within the model) welfare criterion. The costs are that, while tractable, the first two equations of the model are patently false (more obviously so than those in the more loosely specified IS-LM model)... The aggregate demand equation ignores the existence of investment, and relies on an intertemporal substitution effect in response to the interest rate, which is hard to detect in the data on consumers. The inflation equation implies a purely forward looking behavior of inflation, which again appears strongly at odds with the data. Still, the model yields important lessons, which could not be derived in the IS-LM model, and which are very general.
To anyone who has not been socialized into the culture of the contemporary macroeconomic mainstream this statement must be quite amazing. Blanchard celebrates the convergence of macroeconomic opinion on a model that in his own judgement incorporates assumptions that are empirically false. He then praises the model for the important conclusions that can be drawn from it. What is the nature of these conclusions? Evidently they apply to the model, not to reality.
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How can this sort of argumentation have become acceptable, as it evidently has in macroeconomics. The answer, which is also evident from Blanchard's paper, is that conformity has become the primary criterion for acceptance. Blanchard's own remarks are illuminating in this respect:
Fifty years ago, Samuelson (1955) wrote:
In recent years, 90 per cent of American economists have stopped being "Keynesian economists"
or "Anti-Keynesian economists." Instead, they have worked toward a synthesis of whatever is valuable in older economics and in modern theories of income determination. The result might be called neo-classical economics and is accepted, in its broad outlines, by all but about five per cent of extreme left-wing and right-wing writers.
I would guess we are not yet at such a corresponding stage today. But we may be getting there.
The above perfectly illustrates the consequence of having conformity as the criterion of acceptance. Why should we assume that today's consensus will be any less ephemeral than the one preceding it? 2 Indeed, there was a consensus before Keynes that had assumptions similar to those much later adopted by RBC theorists. When conformity is used to determine validity, rather than objective criteria, the result is the alternation of fashions rather than the advance of knowledge.
Empirical work with the NK model has involved a combination of parameter estimation and calibration followed by the derivation of policy implications. Empirical validation of the model has not been part of the NK agenda. We know of three econometric attempts at evaluation of the standard NK model: Fair (2002) evaluated it in relation to his own macroeconometric model. Giordani (2003) used a VAR approach. Both authors find that the model is a poor representation of reality. Chari et al. (2008) argue that the New Keynesian model in its present form cannot be regarded as a valid structural model consistent with microeconomic evidence.
Formel-Kapitel 1 Abschnitt 1 We discuss one more paper in the NK tradition because it refers directly to the empirical evidence on the QTM and argues that the usual (and our)
interpretation that the QTM reflects causality going from money to inflation is spurious.
Woodford (2007) Woodford uses his augmented model in simulations. The artificial data generated in this manner are subjected to either low-frequency, or high-frequency band pass filters. The QTM is then estimated by regressions using either low-frequency or high-frequency data. The QTM is clearly verified with the low-frequency data, but not with the high frequency data; a result analogous to what has been found with empirical data. Since money plays no causal role in in the NK model, Woodford concludes that one cannot infer from the empirical results on the QTM that money plays any role in an actual economy.
The first thing to note about Woodford's argument is that his results depend solely on the specification of (1.1), the rest of the apparatus that he deploys is irrelevant for this purpose.
From that equation one sees immediately that if long-run averages are taken, the shocks will average out and the deterministic part of the equation will emerge clearly in the data. For the short-run, Woodford simply made the variance of the shocks sufficiently large so that the identification of the QTM is poor.
In the empirical section of this paper we show that the QTM fits well the data for 125
countries. If Woodford is to be believed, then the central banks of all of these countries have been following the policy postulated by Woodford. This is of course entirely implausible, particularly in view of the fact that they have never been advised by the New Keynesians that this is a policy that they should follow.
Woodfords explanation is similarly implausible for historical episodes. Following the discovery of the New World gold and silver began to flow first to Spain and then to the rest of Europe, followed by major inflations. It was this experience that motivated the early advocates of the QTM.
Mathematics can clarify a long and complex argument; it can also be used to obscure arguments that are rather simple. We conclude our discussion by contrasting simple verbal statements of the traditional QTM and Woodford's alternative.
The formulation of the QTM had gone hand in hand with the conceptualization of supply and demand. 2 A modern version of this analysis for the QTM goes as follows: When individuals have more money than they wish to hold, they try to reduce their balances by spending more. This does not change the stock of money in the aggregate, but it increases production and incomes if the economy is at less then full employment, or it leads to inflation at full employment, or a combination of the two. In either case the flow of nominal expenditures and incomes increases and with it the nominal demand for money. The process converges to an equilibrium at which the existing stock of money is also the desired one. If the stock of money is less than what is desired, an opposite process takes place.
Woodford's alternative has three parts: a. Money, though present everywhere, has no effect on anything. b. Even though money has no apparent function, individuals have a demand for it. This demand fluctuates substantially from period to period for unknown reasons. c. Whatever the demand for money in a given period, it is supplied by the central bank.
Woodfords theory does not appear to have been motivated by a desire to provide a better explanation of observed facts; rather, it is designed to immunise New Keynesian theory against them. letter by Sällström Matthews (2008) . We quote her elegant statement at some length:
The scientific method consists of observing real world phenomena and finding the simplest model that can explain these observations. Since few economists are trained to do this, the theories they construct often do not satisfy Popper's criterion of falsification.
[…]
The father of economic analysis, Alfred Marshall, noted that humans consume not only external goods but also internal goods, such as the satisfaction obtained from an elegant mathematical model. Thus a model which cannot be tested could still have value as an internal good. The taste for such an internal good is acquired. According to the Nobel Laureate Gary Becker such acquisition depends on the individual's private and social capital. In economics these would correspond to the individual's private skills and the number of other economists who possess the skills to appreciate their models.
When young economists enter the profession they must decide which "club" to join. If they acquire technical skills which enable them to join the "club" which produces theory for its own sake, their prospects will be greater the larger the number of economists who have already joined this particular "club." Those who join this "club" are, furthermore, those who can acquire these skills the most readily.
Thus as economic analysis has become more technical, mathematicians have progressively realised that they have a future in economics. As this "club" has attracted more and more individuals who value technical elegance for its own sake, it has moved ever further away from addressing novel economic problems.
We hope that the preceding discussion supports our aim off empirically evaluating the QTM in the most direct manner possible and without the ballast traditional assumptions or the need to immediately make statements about policy relevance.
Our conclusion from this brief survey is that the long run relationship between money and inflation as well as nominal expenditure is well established and that the theoretical papers that cast doubt on the direction of causality from money to nominal expenditure and inflation cannot be taken seriously as empirical science. Our purpose in the following section is to strengthen this empirical finding further by evaluating the QTM in a simpler and more direct way than has been done in the past.
NEW EVIDENCE ON THE QUANTITY THEORYFORMELABSCHNITT 2
The simplest form of the QTM, also known as the Cambridge equation 1 is
where M is the money stock, Y is nominal expenditure, in empirical applications usually identified with nominal GDP 2 , A more usual form of the quantity equation is
where P is a deflator and y real expenditure. Taking logarithms and letting a dot stand for logarithmic differentiation, we obtain in proportional rates of change:
1 So named because it first appeared in an article by Cambridge economist A. C. Pigou (1917) . The constant is referred to as 'Cambridge k'. 2 In the original discussions of the QTM, Y was taken to be total expenditure, including payments for goods that are traded many times. It was this conceptualization that led to the definition of 1 v k = as 'velocity', i.e. the average number of times that a unit of currency changes hands in the course of transactions.
Looking at these equations without preconceptions, it should be clear that (2.1) is the proper starting point for testing the QTM. The usual method of regressing on P M is inferior for two weighty reasons. The first is that the simple regression does not take account of y and . The second reason is that the growth rates in k (2.3) must be estimated by period to period, usually year to year, differences. As discussed above, this reduces the reliability of the relationships dramatically. To counteract this deterioration, the growth rates are then averaged over longer periods, amounting to a crude reintegration of the previously differentiated data.
Unless one is specifically interested in the effect of M on or , the entire procedure does not make sense. If the interest is in testing the QTM, the simplest and most effective method starts from P y (2.1).
The usefulness of the theory as an empirical regularity, rather than a mere tautology, depends on the stability of k. Suppose we have the time series 1 ,..., We test the empirical distribution against a normal distribution with unity mean:
Asymptotic test statistics of the (i) Cramer-von Mises, (ii) Watson, and (iii) Anderson-Darling
Tests can not reject the hypothesis that the data are generated by a normal distribution with unity mean. The estimated standard deviation is 0.82. The estimate is statistically significant at the one percent level.
2 Figure 1 shows the kernel density (Silverman, 1986) of the obtained distribution for (2.4).
In contrast to a histogram representation, this implies smoothing the empirical cross-sectional κ values: The kernel density estimate of a set of values Κ at a point κ is estimated by (2.7)
where N is the number of observations (here, N = 125) , h is the bandwidth, and Ω is a kernel function that integrates to one. Here, we consider a Gaussian kernel, that is, Ω transforms
We use the method suggested by Silverman (1986) to calculate the bandwidth h. It is solely based on sample size, standard deviation, and the interquartile range of observations. Figure 1 shows the kernel densities for the Silverman-bandwidth (solid line), half the Silverman bandwidth (dotted line), and 1.5-times the Silverman bandwidth (dashed line), respectively. As can be seen from Figure 1 , relying on the Silverman bandwidth (solid line) the expected value of κ lies above unity but clearly falls below a value of 1.5. The distribution is unimodal and fairly normal. Standard tests fail to reject the hypothesis that the data are generated by a normal distribution with unity mean at the one percent level. The ML-estimated standard deviation is 1.02. Figure 3 shows the corresponding kernel density estimates, where we used the same method as for our (2.4) measures.
Figures about here
THE IMPLICATIONS FOR MONETARY POLICYFORMELABSCHNITT 3
In this section we discuss how we view monetary policy in the light of our empirical findings as well as our theoretical views concerning the macroeconomy, as discussed in the introduction. Our principal conclusion is:
The Friedman (1961 Friedman ( , 1968 ) that attempted stabilization policies are more likely to add to instability.
d.
A major component of contemporary macroeconomics is 'inflation targeting', which means that the central bank reacts to its short term inflation forecast. The problem here is that no distinction is made between demand induced and supply induced inflation, thereby ignoring the most fundamental distinction in economics. A supply induced inflation, such as is currently (2008) being experienced as a result of the increasing scarcity of oil and other natural resources, does not lead to a sustained inflation. In terms of domestic demand it is actually deflationary since, in the absence of new liquidity, there will be less spending on other sectors of the economy. The deflationary policy called for by inflation targeting will simply aggravate the depressed state of the economy.
For all of these considerations we feel that in the present state of knowledge the Friedmanian policy of constant money growth is best.
CONCLUSION
Our findings largely confirm the original Friedman position on monetary theory and policy:
The QTM is a stable relationship and the best monetary policy is one of letting the money stock grow at a constant rate. 
